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58379 ¥

37E1
Bl ZREEZS 7vtes WEV Yo MRS At WE AAFlA eV Y] dHolE e 54 AEE
HAdahs ol ool

U]E]01 T2 A4 F (Media Processing Unit; MPU) H=E GOP(Group of Pictures) © & F& 7}53 mt]of
JolEel that 54 ARE A7) MPU & GOP 992 BAshs 343},

471 AdE 54 ARE WU dlgel ahistel deshs A4S e 54 AR A2 9

A3 2

A7) B ARE AY dofe] a3k Fuel R HE2 FoHel $AEAE AEEeE ARE st 54
AR Ag Wy
A% 3

JeHl Z2eFs 7|iter "HEmHo] MulAE Adsts WU A2agdA dEr o] voly e 54 AWE
sk gAlel dolA,

vjtjo] TZAA S (Media Processing Unit; MPU) i+ GOP(Group of Pictures) ©9l® & 7bs3k mto]
dlolefel] that 53 ARE A7) WPU 5 GOP 992 A= Aasbitel,

471 A8E 54 AEE WU sleedl Ajlste] ddsts ddiE 3ehe 54 AW dE A

A3 4
A3l o],
7] B4 AR AY dofd o3 Auel R EE A A9 E AFslele ARE ¥3sE EF
AR A A,
o Al A
7l & & of
ol o kg Al xaElo A HEluto] doly wiZlS $A8e Uy 2 AAe 33 ez, o AAsAE <l

= W9
E1Li] ZREZS 7IWo g dAyuto] Mu|AE AdetE WE A|&FoA st ool wtjo] Z2 A f4
(Media Processing Unit; MPU)S.2 A E+E HE Wt ZH=Z wg B o WalE yEYT 374
ol AMujz & i, QoS(Quality Of Service) AoJ& 9k MPU w99 HEH|H o] vlojHe] HEF 54 HHE
Adste B 2 gxo] #3F Aot

g7 e

IEEE802.16(WIMAX), IEEE802.11e(WiFi TXOP), 3GPP UMTS(3rd Generation Partnership Project Universal
Mobile Telecommunication System), 3GPP LTE(Long Term Evolution)ollAl= AHS dlofslal o oFd AU H
“(guarantee)dt= 710l vk, AAZE AEW|Tio] Au|zol s Au]2e] FHE BAer] ko] oo ¢
AY doF TREFZS o]gs = 9l EAH o2 IETF(Internet Engineering Task Force)® A dof =&
E 22l RSVP(Resource reservation Protocol)ell A AF&2Le] ©@hdkyl Fwl= AW ko] HES A A of ofd] &
83k S EE FYsta .

12 7pHZel RIESS] dHolHE HE 7] ¥l (double leaky bucket) vz FdHsE AAHS =23
Ao},

7bH H]E & (Variable BitRate; VBR) E#jF & Eg|F A} (Traffic specification: Tspec)ol| Z&%E 471¢] I}

o
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2lvE (Rg, Rp, Bp, B)E ©]&3}e] double leaky bucket o2 FAJHET}, Rg= HFHo=
FA o R o] HESS drlgte Hud AAstd SMEE9-(overflow) 7t dojuA] &=tt,
Z(buffer size)¥ Abdol BE ok&3htl, npa7lA2 33 H]E g (peak bitrate)= dofsitl. 13 v ESLS 3
7S Bule F7] Wl fA"Ets 71 I3 HES Rpol 3 W Ale]= Bpt SDU(Service Data
Unit)e] Hd Z7|2 Ashd Av. o] k2 BE MIUMaximum Transfer Unit)o 2 EAIE 4 Qo).

¥ 18 tekdt T2 E A double leaky bucket®] 4714 Ieln]E] S @83t &S JERA Zojt).
F 1
IETF RSVP, |IEEE802.16 |[3GPP  UMTS|MPEG-4 OD ATM
IERES02. 11e | (WIMAX) & LIE
‘tspec’
Rp p Min. Max imum avgBitrate PCR
reserved bitrate
traffic rate| (4B)
Bp M SDU size Maximum SDU|MAX_AU_SIZE CDVT
size
Rg r Max. Guaranteed |AverageBitRate |SCR
sustained bitrate
traffic rate| (4B)
Bg b Max imum k+*Maximum |bufferSizeDB BT
Latency SDU

T8 B=E double leaky bucket Tep|E]E o] §3sto] HEIW|To]e] HdF EF AR (transport characteristic
s)E At A e ZR2EFEZH s34 SHA frEleith. dukroR o)gf T A oo TrEFZS
dEuto] MH|~E AFst7] 98k Anjs A FHIAFAAN FdEHM | Arjart A&EE $F, 5 HEY
to] Zrlx Aol st dHolHE dAFste UEYT A9 FTwiHEnd-to-End)ol YT A 7Hg3d.
gy e Tzt LS dofshe A AnkHd W] Y FAdAME BrbsEe. ES F4
W(core network)e] A HgHoln] Fudel dFo] shEdt v, T VMM ESE v AREA 7he
2t 2 Qg EA7F TG, 53] 74 9 olF AW A= ARERE ol B Mo 14 F ot

& QR
G o= Qe HEANA A o] 4oz Wit

= 23 IEEE 802.16 VEYA 7oA 1087 =43 SINR 232 vebd Zo|u},

e
o

]
i
[}
H

o]¢} Zo] SINRe] AAFO R wWaleE F2<Ql £ 71%9] RSVP &5 o] &35t Au|29 Al A
zZk Al AHdE doketd, oekd vk ofHA Ty, wgk Butd A 544 AR
7b ol &3l HW A =o] A A HER A2 A doF AAo] dadizitt. o)HH Al MEYA F
Aol A dE | to] An|29] QSE HAs] st AdS dokete Afdde ZrRl=9 HWbAQl A dokn
ok ZS T9e] A o oke] gF ok, wEbA mtle] FRIEE FASE AF @l Hto] Za AN f4
(Media Processing Unit; MPU) W= MPUo th3k QoS Aloj& 93 wx AHHQ MIC(MPU Delivery

Characteristics) BAHRE s o] AlF=ojof s},
gy o] g
s st = A

© 2ol sdstaa sk dAle A HEAD EA0lA vy A 3 E= GOP(Group of
Pictures)sl #o] AlztH oz & 7hedh vyo] vlo]gd it 54 Adre Aggdoean ny gipxow ¥
Ejujyo] MH]29) QoSE B sk WY 2 AAE Agdshs Aol

m
o

o

A9 | Ed T

B oag o) Axjde] 2w QY TEEFS Htez HEHTo] MuaE XYes W Al xEdA] WEh|
tlo] dolEe EA AHHE Asls W] 9ojA, mtjo] ZZ A4 S (Media Processing Unit; MPU) =
GOP(Group of Pictures) ©9|Z T 7}&sk wltje] dlojgo] tist 54 HXEE 7] WPU =& GOP T2 A4
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st B4, A7 AAE 53 ABE WPU g Adste] Adsts 348 ¥3h3in),
Tk 2 odtige] AAde] mEW JQHY Z2EFS JIRte R WHE|Yo] AMH|2E XY W A ElA
HEH|t]o] Ho|EY EA @EE Aasls= Ao dolA] mt)e] T2 AA -+ (Media Processing Unit; MPU)

= GOP(Group of Pictures) ©@H= T3 7F&ssk wito] dlolHe] digt 54 HHE 7] WPU £+ GOP @9 =
Ak Aaestiet, 47 AdE 54 JRE WU sgd Agste] ddste AYRE LEs.

252 29

B ool mEw e A7 99le] vele] Hole we MR A4S A% 54 RE BEFoEA wikd )
E9=s} go] FHOR AE@Ao] WMak JPoIM nrk E3H Q

—_
T 12 7FHARI HIEES] ol E tlE #7] HZl(double leaky bucket) IE}rEl2 Zdste= AAS =23}
3]

% 2% IEEE 802.16 MIEH A 3HAoA 1027 543 SINR 4345 YEhd £

%3 2 wgel Aol e W gl due Pae wAE Y
E 4% B wgel Axde] mE W Aush SeeldEgte] Hle] HoelHe A4S ¥ 54 4uE B8
£ E mAY =

o] A Sl AR EE SolE2 AA] doAe] 7]
& 1Este] AdEE gojERA, 1 §o9 gule= AEA, F8AY g EE I Tl wE Gk 9l
o a#BE $EskE AA] dEoA AFEE &ol9 YulE, B wAA FAHoRE Aol Aol 1 A
of mau, FAX AUt gle AT THAEC] gty o R Q1A E ou|R FjAEojof 3 Ao},
2 el AgtskE MPU ©919] wjo] wlolElel] sk 5 FrRE Adl=<] A (capture, grab) 4 2 A}
Aol FzstE vito] dolele] % 3(encapsulation) AN A 4= vk, AAE 5EF HARE AF 7
golA &8st e vt E%E} ok o] o AA o= Aol HelE 913 dA MPEG(Moving Picture
Experts Group)ollA ZF3}E 3 <1 MMT(MPEG Media Transport)E 7|50 2 AWslxut B g o]d 3k

_]

7(
e WEHe=z o 759 wet &3t AlS(encapsulation layer) AT, A& AT
(delivery layer), Ao} AlZ(control(signaling) layer)o® FEE T goma o|storE 7z} Az o}
EA ARE F&3l= WHES SRS 7Edt.
MWT &3t AS
MWT &3t ATAAE 2 Ddyola] Adst= MPU ©21e] mtjo] do]go] dist 54
SR i
= 32 T AEst A9 sy +x25 YeRd Aolg.
slut o]Ake]l MPUR TAIE & MMT ofAl(asset) witjo] ZRI=2E FAISE /EH FXUE(AE , HYe F
XUE EE 202 FXUE)E ou|st2Z MMT asset™ = w|t]o] dlo]ge] &4 HHI}L tZH?ﬂ'T/P. o] gk MMT
asset@91e] 54 AHE Ui 7]&3 RSVPES o]&3te] |l MNT assete] AlA =3 Ao An]xe] dut
Al QoS Alo] B A ofloF Tl &&E 5 vk, Lol A AtskE MPU ©9le] 54 FR= MNT asset S
TAsHE sk o9 MPUOl diste], MPU 3ol % 2 QoS A& #13t AR =x F7Ec),

ol
=
i
ox
o,
(<0
ol
rlr
N
ofr
tlo

T Aol A

MIT Aol AZEL M|t Fgo|dE zko AMulA fa#Av¥ g (service discovery) AKX, QoE(Quality of
Experience) =2l AX = DRM(Digital Rights Management) HXRZE u3sl= 7]%5S 33T}, Service
discovery AR u3 A= AL 7] Y3t HEYA AU °ﬂ°k H4e YT ¢ o2 WNT
assetell X3HE mtjo] 54 HRE o]&sto]l A 4ok 5] QoS Al s, kA 71Ed whel Zo)
asset ©919] QoS Aloj&= Fel= ANEAQl ©9jR FronF FAQl :ﬂ—ﬁoﬂf\i‘“ Hop 22 w91Ql MPU &1 9]



[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

SIHS4 10-2014-0010813

QoS Alel7t =@ st
mwr Ag A

INT A AFeAs HEas | vl doly #zl& AHEFYH SolJdER HAEss 7l 2 o o] A
3 AR wF (A5 E9], cross-layer interface) 7]5& H@eth, 282 MT A Al E AE AR
S AT T Ag ASdAE A 79 QSE BAsH7] {8kl 7+ dE wZlvitt ZEoof sk QoS
#d ARES WU dY25E F53.

= 48 MNT 73t A
H| 22 Aol A &85}

of\i

oA AAE umto] dlolg el &4 AHH(transport characteristics)E H|tjo] HE A
AA o E BEAIS Aot}

iy
f

)

Frgofl A AlQFshE MPU ©919] wt]o] dlolEe] 5% AR(MPU delivery characteristic)i= MMT A1H(601)
st AS(E layer, 603)olA =™, MPU slcjell fjx1gch. & @l Atsk= NPU @9l e] mjt]e]
RE A oofo] Hadt FH(HE £, double leaky bucket I}2}w|E]; bitstream_descriptor) 2

Zlo xgrEoRH v iFl HE FUHQd SAEHE AEsete R (QoS_descriptor) 2 THEH T
bitstream_descriptore #lo]  AIZ(C layer, 605)& A2(606)% ™HRTSP(Real-Time Stream Protocol),
SIP(Session Initiation Protocol) &9 A|2¥® ZREZS 3 SeFo]AE(602)9 C layer(609)=2 Ag#
t}. QoS_descriptor® Z-$-olE C layer(605)0l4 34 (parsing)d AHEZ AL AZ(D layer, 604) 02 AL
(607)3te] ol& = Hd FHFl(delivery packet)oll gt # dwlo]lH Ad(data channel)S &3 Sgo|dE
(602) 2 T UEYA 7I71(EA8HA] )2 Agdd F vk, = W&t ddo A4 3H(603)3st 313
LdEg ez ARE 53 olE AFT & Ant. ojigr due HAHL WPU D= FPHER
asset ©9IHETH S Al G929 4 Q).

N e iz
AT

o o,
ofr oy

£
)
2

o}, E dro] AAde] wE MPU @9 mtle] EA ARE 3 PR (syntax) ¥} 27| (semantics)E AbAE}

ol A Atsh= MPU T (EE GOP 59 2H2 AIZF whele] mitjo] dlolg] whe])e] AF E QoS A& 9
BHoll 3 syntax ¥ 7 FEo] 3t semanticst F 29 Erl. X 204 7 FEo o]F, Ay 4
g xdste WY TR SA 71 ukep 2ol AA] oA Tss sto] deEElovs A4
o] ok HE e Fol wet debd & vk, ey 4 FE9 oule E WA A AlTste 4

o) ol w}.
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Syntax

No. Of Mnemonic
bits

MPU_Header (){
mpu_length;
header_length;
mpu_sequence_number ;
number_of_au;
for(int i=0; i<number_of_au; i++){
au_length;

private_header_flag;

if(private_header_flag == 1){
private_header_length
private_header

}

MPU_delivery_characteristic_header_flag;

if(MPU_delivery_characteristic_header_flag

QoS_descriptor O

loss_priority;

delay_priority;

class_of_service;

hybrid_sync_indicator;

)

Bitstream_descriptor (){

sustainable_rate;

buffer_size;

peak_rate;

max_MFU_size;

MFU_perid;

}

)

}

MPU_Payload()

= 1)

3

Use
Element or Attribute Name

Description

mpu_sequence_number

specifies sequence number of MPU in a

single MMT Asset. It is incremented by
1 and will be unique within in an MMT

Asset .

number_of_au

specifies the number of AUs in this
MPU.

au_length

specifies length of each AU in this
MPU

private_header_flag

indicates that there is private_header

private_header_length

specifies the length of private_header

MPU_delivery_characteristic_header
_flag

WC EA ARE Yetle EHa. 19
2%, MC BB} HuE.
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loss_priority l‘g:lgfl A% AR Qo AT 4L 9
11: loss priority O (Lossless)

10: loss priority 1 (Lossy, High
priority)

01: loss priority 2 (Lossy, Medium
priority)

00: loss priority 3 (Lossy, Low
priority)

delay_priority MPUS] A 917 Zd Ug EAS
ER.

11: high sensitivity: end-to-end delay
<< 1sec (e.g., VoIP, video—conference)
10: medium sensitivity: end-to-end
delay approx. 1 sec (e.g.,
live-streaming)

01: low sensitivity: end-to—end delay
< 5~10 sec (e.g., VoD)

00: don’ t care (e.g., FIP, file
download)

class_of_service MPU HiolE 9] EAlS HEXEY EH
o2 FEI JE.

111: The Constant Bit Rate (CBR)
service class shall guarantee peak
bitrate at any time to be dedicated
for transmission of the MPU. This
class is appropriate for realtime
services which require fixed bitrate
such as VoIP without silence
suppression.

110: The Real-Time Variable Bit Rate
(rt-VBR) service class shall guarantee
sustainable bitrate and allow peak
bitrate for the MPU with delay
constraints over shared channel. This
class is appropriate for most realtime
services such as video telephony,
videoconferencing, streaming service,
etc.

101: The Non-Real-Time Variable Bit
Rate (nrt-VBR) service class shall
guarantee sustainable birate and allow
peak bitrate for the MPU without delay
constraint over shared channel such as
file downloading.

100: The Available Bit Rate (ABR)
class shall not guarantee any bitrate,
but may report available bitrate for
feedback control. This class is
appropriate for applications which can
be adaptive to time-varying bitrate
such as video streaming with RTCP
feedback.

011: The Unspecified Bit Rate (UBR)
class shall not guarantee any bitrate
and shall not indicate congestion.
This class is appropriate for
interactive applications such as Web
browsing. UBR service is equivalent to
the common term “best effort service
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hybrid_sync_indicator

=

%
LA

no dependency

2
o
1:
0:

dependent on other MPU for
synchronization in hybrid delivery.

sustainable_rate

The sustainable_rate defines the
minimum bitrate that shall be
guaranteed for continuous delivery of
the MPU. The sustainable_rate
corresponds to drain rate in token
bucket model. The sustainable_rate is
expressed in kilobits of MFU(or MPU)
per second.

buffer_size

The buffer_size defines the maximum
buffer size for delivery of the MPU.
The buffer absorbs excess
instantaneous bitrate higher than the
sustainable_rate and the buffer_size
shall be large enough to avoid
overflow. The buffer_size corresponds

to bucket depth in token bucket model.

Buffer_size of a CBR(constant bit
rate) MPU shall be zero. The
buffer_size is expressed in kilobits

peak_rate

The peak_rate defines peak bitrate

during continuous delivery of the MPU.

The peak rate is the highest average
bit rate during every MFU period. The
peak_rate is expressed in kilobits of
MFU(or MPU) per second.

MFU_period

The MFU period defines minimum period
of MFU during continuous delivery of

the MPU. The MFU period is expressed

in millisecond.

max_MFU_size

The max_MFU_size is the maximum size

of MFU, which is MFU_period*peak_rate.

The max_MFU_size is expressed in
kilobits.

opgell A & el AAlefel thste]
o] HFHelA Fosta e B
W o] gl &3k Aelrt

AR 2 el AewslE ol @Y
dg o8 el o Wy
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